Leaf hydraulic conductivity and photosynthesis are genetically correlated in an annual grass.
Comparative studies suggest that a positive correlation between xylem water transport and photosynthesis is adaptive. A requirement for the adaptive evolution of coordination between xylem and photosynthetic functions is the presence of genetic variation and covariation for these traits within populations. Here it was determined whether there was genetic variation and covariation for leaf blade hydraulic conductivity (K(W)), photosynthetic rate (A), stomatal conductance (g(s)), and time to flowering in a population of recombinant inbred lines of Avena barbata, a Mediterranean annual grass. Significant (P < 0.05) broad-sense heritabilities (H(2)) were detected for K(W) (H(2) = 0.33), A (H(2) = 0.23) and flowering time (H(2) = 0.62), but not for g(s). Significant positive genetic covariation between A and K(W) was also observed. There was no other genetic covariation among traits. The first evidence of genetic variation for K(W) within a species was obtained. These results also indicate that there is a genetic basis for the positive association between xylem water transport and photosynthesis. The presence of significant genetic variation and covariation for these traits in natural populations would facilitate correlated evolution between xylem and leaf functions.